
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix 14.45 — Flow Vs Torque parameter. Appendix 14.46 - Flow Vs Speed.

5 l/min @ 200 mm Hg, I Comparison tests with three test fluids.
Flow Vs Torque Parameter 51/min @ 150 mm Hg.
Flow Vs Speed
15
2 \ <+ Test 8 Rotor 0 ’ 4000
® |
E 10 = Test 28 Rotor 7 = + Test 10 Rotor 0
S \r ™~ -+ Test 47 Rotor 3 £ 3000 /‘//x + Test 30 Rotor 7
-] >
o .| —— ~Test 87 Rotor 3G <2000 —— ;/A + Test 49 Rotor 3
3 5 - Test 143 Rotor 3X 2 o0 =  Test 89 Rotor 36
o = — = Test 87 Rotor 38 e - Test 144 Rotor 3X
0 0 i T
0 2 4 6 0 1 2 3 4 5 6
Fiow I/min Flow l/min
Appendix 14.47 — Flow Vs Efficiency. Appendix 14.48 — Flow Vs Flow parameter
5 l/min @ 150 mm Hg, 5 l/min @ 150 mm Hg,
Flow Vs Efficiency Flow Vs Volume Flow Parameter.
6 ; — _ 0.05 I
5 ‘ + Test 10 Rotor 0 . -+ Test 10 Rotor 0
= P jb = Test 30 Rotor 7 e 00t =+ Test 30 Rotor 7
2, P -+ Test 49 Rotor 3 5200 + Test 49 Rotor 3
2 = 7 ~ Test 89 Rotor 3G E ® 002 « Test 89 Rotor 3G
£ 2 ‘ ] | « Test 144 Rotor 3X 23 « Test 144 Rotor 3X
oy Z/;//% — + Lo Test 89 Rotor 38 = oo — |+ Test 89 Rotor 3B
; S N : | o
0 1 2 3 4 5 6 0 2 4 6
Flow Umin Flow l/min
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Appendix 14.49 - Flow Vs Reynolds number Appendix 14.50 - Flow Vs Reynolds number

5 l/min @ 150 mm Hg, 5 l/min @ 150 mm Hg,
Flow Vs Reynolds Number Flow Vs Reynolds Number
_ 250000 7 3500
c i
o S 3000
g 200000 ‘E 9500 + Test 30 Rotor 7
€ 150000 // - Test 10 Rotor 0 2 2000 A -+ Test 49 Rotor 3
S 100000 T = Test 30 Rotor 7 2 4500 e » Test 89 Rotor 3G
S — + Test 49 Rotor 3 S 1000 ,/7 - Test 144 Rotor 3X
> 50000 z 500 ] > Test 89 Rotor 3B
o o
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Flow l/min Flow l/min
Appendix 14.51 — Flow Vs Pressure parameter Appendix 14.52 — Flow Vs Torque parameter.
5 l/min @ 150 mm Hg, 5 /min @ 150 mm Hg,
Flow Vs Pressure Parameter. Flow Vs Torque Parameter
1.2 — 20 ‘
- - ; | PR -
z 1 - — ~ Test 10 Rotor 0 g W | ‘ | |+ Test 10 Rotor 0
E 0.8 —_—— : 1 = Test 30 Rotor 7 E 15 ] \ j | |+ Test 30 Rotor 7
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E 0.2 - . L ~ Test 89 Rotor 3B ° PO S— ~ |+ Test 89 Rotor 3B
o 0 T T T RO T 1‘ 0 ; T T T ! 1 R
i 0 1 2 3 4 5 6 0 1 2 3 4 5 6
| Flow l/min | Flow limin
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Appendix 14.53 - Flow Vs Speed. Appendix 14.54 — Flow Vs Efficiency

Comparison tests with three fluids. W 5 l/min @ 100 mm Hg,
5 I/min @ 100 mm Hg. Flow Vs Efficiency
Flow Vs Speed.
7
3000 ‘ \ \ — 6 i Zasu— -+ Test 12 Rotor 0
P ) I — ~+Test 12 Rotor 0 5 +Test 32 Rotor 7
E J / = bes ~ L —
> 2000 | // = Test 32 Rotor 7 < 4 7 P ///J + Test 51 Rotor 3
= 1500 ' — } -+ Test 51 Rotor 3 o3 I ~« Test 91 Rotor 3G
S 1000 | \ | ~Test 91 Rotor 36 £2 A < Test 145 Rotor 3X
2 500 | —- - Test 145 Rotor 3X 1 = Test 91 Rotor 3B
w 0 4L T T L 0 l ]l
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Flow lfmin Flow l/min
Appendix 14.55 - Flow Vs Flow parameter Appendix 14.56 — Flow Vs Reynolds number
5 I/min @ 100 mm Hg, 5 l/min @ 100 mm Hg, N
Flow Vs Flow Rate Parameter Flow Vs Reynolds Number
s 0.06 - 200000 —T T (
> 0.05 - Test 12 Rotor 0 @
S 004 -+ Test 32 Rotor 7 E 150000 [~ = e
s / 3 ‘ i+ Test 12 Rotor 0
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0.03 «» 100000 ‘ - | = Test32Rotor 7
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“ 90 0 e + +——t |
| 0 1 2 3 4 5 6 o 1 2 3 4 5 6
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Appendix 14.57 — Flow Vs Reynolds number

Appendix 14.58 - Flow Vs Pressure parameter

51/min @ 100 mm Hg, 5 l/min @ 100 mm Hg,
Flow Vs Reynolds Number Flow Vs Pressure Parameter
2500 l w12
— @D
é 2000 | / = Test 32 Rotor 7 R = ~ Test 12 Rotor 0
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Appendix 14.59 - Flow Vs Torque parameter. Appendix 14.60 - Flow Vs Speed

[ - B "T
: Comparison tests with three test fluids.
> Iimin @ 100 mm Hg, 10 I/min ‘as found'
Flow Vs Torque parameter. Flow Vs Speed :
ow Vs .
25 7 T
e 1 . ‘; 1 | 1 + Test 12 Rotor 0 1400 f i -
@ 20 ‘ \ < 1200 } A -
13 \ | ! = Test 32 Rotor 7 E 1000 i o, + Test 1 Rotor 0
S 15 % + Test 51 Rotor 3 B
< ‘ | ‘ > 800 —— | = Test 21 Rotor 7
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= — = = Test 91 Rotor 38 o 200 :
0+ T ; : - 0+—F————r ~ |
0 1 2 3 4 5 6 0 2 4 6 8 10 12 !
|
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Appendix 14.61 — Flow Vs Efficiency.

Appendix 14.62 — Flow Vs Flow parameter

10 1/min as found', 10 I/min *as found",
Flow Vs Efficiency Flow Vs Flow Parameter
12 ‘ [ 0.3 —
2 : | ! -« Test 1 Rotor 0 @ 0.25 —— !
3 } \‘ | /% est 1 Rotor 2 ! 1 +Test 1 Rotor 0
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Appendix 14.63 - Flow Vs Reynolds number Appendix 14.64 — Flow Vs Reynolds number

T
10 l/min "as found’, 10 I/min ‘as found',
Flow Vs Reynolds Number Flow Vs Reynolds Number
_ 80000 : : 1 : _ 1000 T
e | % 2 i ]
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Appendix 14.65 — Flow Vs Pressure parameter Appendix 14.66 - Flow Vs Torque parameter

10 I/min, 'as found', 10 I/min 'as found',
Flow Vs Pressure Parameter Flow vs Torque Parameter
L 14 :
212 | | | 5 3 —
E 4 % ~+ Test 1 Rotor 0 @ qq —— < Test 1 Rotor 0
S 08 = —— = Test 21 Rotor 7 S 25 RN + Test 21 Rotor 7
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Fl i i
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Appendix 14.67- Flow Vs Speed. Appendix 14.68 — Flow Vs Efficiency.
Compa.nson tests with three test fluids. 10 imin @ 200 mm Hg.
10 I/min @ 200 mm Hg, Inlet Valve Set. Flow Vs Efficiency, Inlet Valve Set
Flow Vs Speed.
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Appendix 14.69 - Flow Vs Flow parameter

10 I/min @ 200 mm Hg,
Flow Vs Flow Parameter, Inlet Valve Set.
0.10 ; — '
2008 L 1‘; — .
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E 0.06 “ :
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Appendix 14.71 — Flow Vs Reynolds number

10 I/min @ 200 mm Hg,

Flow Vs Reynolds Number, Inlet Valve Set.
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Appendix 14.70 — Flow Vs Reynolds number

10 I/min @ 200 mm Hg,
Flow Vs Reynolds Number, Inlet Valve Set.
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[, !
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Appendix 14.72 — Flow Vs Pressure parameter

16

(-4

10 l/min @ 200 mm Hg,
Flow Vs Pressure Parameter, Inlet Valve Set
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Appendix 14.73 — Flow Vs Torque parameter.

10 I/min @ 200 mm Hg,

B

Flow Vs Torque Parameter, Inlet Valve Set.

20
.:’.; . L { ; - Test 15 Rotor 0
E 15 -&_ T = Test 35 Rotor 7
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Appendix 14.75 — Flow Vs Efficiency.

5 /Imin @ 100 mm Hg,
Flow Vs Efficiency, Inlet valve Set
6 —
e 5 /‘45/‘
4 T %‘E/‘d—‘ﬁ
@3 =
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1
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Appendix 14.74 — Flow Vs Speed.

Comparison tests with three test fluids.
5 Vmin @ 100 mm Hg, Inlet Valve Set.

Flow Vs Speed.
3000 ; %

£ 2500 — -
E 2000 ‘ / % -+ Test 16 Rotor 0
> | — - Test 36 Rotor 7
_; 1500 — -+ Test 55 Rotor 3
$ 1000 - - Test 95 Rotor 3G
o ‘ “J -6~ Test 147 Rotor 3X
o 500 T —I

0 T 1‘ N T T —
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Appendix 14.76 — Flow Vs Flow parameter

5 /min @ 100 mm Hg, ]
Flow Vs Flow Rate Parameter, Inlet Valve Set ’

|
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-+ Test 36 Rotor 7
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Appendix 14.77 — Flow Vs Reynolds number Appendix 14.78 - Flow Vs Reynolds number

5 l/min @ 100 mm Hg, 5 l/min @ 100 mm Hg,
Flow Vs Reynolds Number, Inlet Valve Set Flow Vs Reynolds Number, Inlet Valve Set
200000 ‘ : 2500 ‘
2 ] A 3 il A
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Appendix 14.79 — Flow Vs Pressure parameter Appendix 14.80 - Flow Vs Torque parameter
5 l/min @ 100 mm Hg, 51/min @ 100 mm Hg,
Flow Vs Pressure Parameter, Inlet Valve Set Flow Vs Torque Parameter, Inlet Valve Set
2% :
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Appendix 14.81 Test fluid — water / glycerine. Constant
speed tests, 1000 -3500 rev/min. Flow Vs Delivery Presure

- optimum rotor - flow of 10 I/min.

Rotor three, constant speed (rev/min), test fluid water / glycerine.
Flow Vs Delivery Pressure
300
250 1
——
£ - 1000
g 200 ——— e 1500
E 150 -~ 2000
g . e - 2500
g 100 - 3000
a - - 3500
50 P —
———— .
0 " .
0 2 4 6 8 10 12
Flow l/min

Appendix 14.83. Test fluid — water / glycerine. Constant

speed tests 1000 — 3500 rev/min. Flow Vs Delivery Pressure -

optimum rotor - flow of 5 I/min

( Rotor three, constant speed (revimin), test fluid water / glycerine.
Flow Vs Delivery Pressure.

300 1

250
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E 200 — - ; - - 1500
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Appendix 14.82. Test fluid — water / glycerine.
Constant speed tests, 1000 — 3500 rev/min. Flow Vs

Differential Pressure - optimum rotor - flow of 10 I/min.

Rotor three, constant speed (rev/min), test fluid water / glycerine.
Flow Vs Differential Pressure.

w
o
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N
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0
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Pressure mm Hg.
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Appendix 14.84. Test fluid — water / glycerine.
Constant speed tests, 1000 — 3500 rev/min. Flow Vs

Differential Pressure - optimum rotor - flow of 5 I/min.

\ Rotor three, constant speed (rev/min), test fluid water / glycerine.

i Flow Vs Differential pressure.
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Appendix 14.85. Test fluid — water / xanthan gum.
Constant speed tests 1000 — 4000 rev/min. Flow Vs

Delivery Pressure - optimum rotor - flow of 10 I/min

Rotor three, constant speed, test fluid water + xanthan gum.
Flow Vs Delivery pressure.

300

250
£
g 200 S —a—
E
> 150 ~— VR — ———
$
= 100
o

50 A
0 == = ¥ =%
0 2 4 6 8 10 12
Flow min

Appendix 14.87. All test fluids. Constant speed tests
Tests 1000 - 2500 rev/min. Flow Vs Power —optimum

rotor — flow of 10 I/min.

r Rotor three, constant speed, 1000 to 2500 rev/min, all test fluids.
Power consumption Vs Flow,

o= - © ® ° : —&— 1000
—B5—1000g
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Appendix 14.86. Test fluid — water / xanthan
gum Constant speed tests 1000 — 4000 rev/min. Flow Vs

Differential Pressure - optimum rotor - flow of 10 I/min

Rotor three, constant speed, test fluid water and xanthan gum.
Flow Vs Differential pressure.
300
250
o - 1000
:E 200 Ak - 1500
E -+~ 2000
o 150 S - 2500
H -~ 3000
£ 100 - 3500
. — —~+ 4000
50 -
- —— -
o r
0 2 4 6 8 10 12
Flow Umin J

Appendix 14.88. All test fluids. Constant speed
tests 2500 — 4000 rev/min. Flow Vs Power — optimum

rotor -flow of 10 I/min.

Rotor three, constant speed, 2500 to 4000 rev/imin, all test fluids.
Power consumption Vs flow




Appendix 14.89. Two test fluids. Constant speed tests

1000 — 4000 rev/min. Flow Vs Power — optimum

rotor — flow of 5 I/min.

Power Watts

140
120
100
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40
20

Rotor three, constant speed, 1000 to 4000 rv/min, all test fluids.
Power consumption Vs Flow
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